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ABSTRACT : PROBLEM TO BE SOLVED: To provide a semiconductor device, which is non-corroding 
and non- deteriorating, and allows a stable electric connection, reduces a specific 
resistance, and improves processability, by providing a barrier metal laminating titanium 
nitride and tungsten between an active layer of thin film transistor and an upper layer 
aluminum wiring connecting thereto. 

SOLUTION: A gate oxide film 103 and a gate electrode 104 are formed on a silicon active 
layer 102 on a substrate 101 , and impurities are selectively doped and a source area 105, 
a channel-forming area 106, and a drain-forming area 107 are formed (A). The gate oxide 
film is provided with an opening; a tungsten film is formed on whole surface of the 
substrate; a titanium nitride film is formed thereon successively; and a barrier metal 108 or 
a lower layer wiring 109 is made by dry-etching-processing the laminated layer of tungsten 
and titanium nitride. And, an interlayer insulating film 1 10 is formed thereon, and an upper 
part of the lower layer wiring 109, etc., is removed and further aluminum is formed to form 
an upper layer wiring 1 1 1 (B). 

COPYRIGHT: (C)1998,JPO 



BNSDOCID: <JP_410254383A_AJ_> 



f 



(19>H*BN«OT (JP) (12) & |fj tfe fft ^ $g (A) (M)*ffiflraH*9 

#BS*R 0-254383 

(43)^IHB ^10^(1998)9 ^253 



(51)Int.CL 8 »giJi2*§ 

G 0 9 F 9/30 3 6 5 

H 0 1 L 29/786 

H 0 5 B 33/26 



F I 

G 0 9 F 9/30 3 6 5 C 

H 0 5 B 33/26 

H 0 1 L 29/78 6 1 3 Z 



(21)ffliS#*» 


^^¥9- 53243 


(71)USaA 


000003067 










<22)tfJKB 


¥f£9¥(1997)3/i7B 




saec«**K b 2ws i t m im i # 






<71)HKA 


000153878 
































«£5/r|JRJ9*r1ffi#398#Jft «cSC#«:¥ 
















S!# H=fJ§ 






















(74)ft3!A 


#S± llJ« (g$ (*2«) 



(54) [$89i<D«frJ *^SBRtJCW«EL7 J WX7 r P-fSIIB 



(57) 

[fill] ^TWELf'-fXT'U-fSSKOfifcaMk. ffitffflUg 
IM&^m V-AM® 10 5, h'M ^ffiW 107. 

WB L * y ^vf - ^ J: 9 & * l> l 0 8 S:R 





'99 



BNSDOCID: <JP_4102S4383A_J_> 



( 2 ) ftffl*?- 10-254383 



[ffi^JS i ] v-x • k w y&t/y- h-zgm-f&m 

[fS*if 3] WtlELS^fc. .rfUcfcttSftfcttaHM 

xmmm.<^mE Lf^rw i&mzti «, *t . mib^ 
km w*khb h 7 y vx ? t mz&m e l m^F * «t j&-r 

mmzmmuz?y?'ATyj:K)%&wii&£mm.L. t 

imtmi&tt i>iz. miTmstmz. ±izmiti-? 
ymmzmmLtz?yyxT-yt,z&*)m&LL, zcotm 

[f»*lg5] V-* • Hb^^SU'^-h^ftd-r^fi 

[I«*JS6] y-x • FUJ yRt/y-hZMffi-tZB 
mVvyitxft. ft.6±JHi»fcoiSI 

TBS** W-T-l. i t £ #8* fc f 6¥z£<*SSB. 

wmmm.Yyyvxfzmffi-r&Tt'r < b>j v? 
xmmsLcoG&ELT ! 4X7']/4m : m.izi5^x. mzm 
fiifflmmmm h 7 yvx^t mtttmE Lm?&ffif&-t 
&mwmmt<7)ffiz . i-izmit+fymmzmmLK*: 
u y^fyx o «r&Banc«t o saw-* ^ t ^mst ^-i> 

[fitsfcJBS] y-X- KH>&tfy-h*ftflW-*if 
RSrRttSfcfcfcfc:, IfijiaTiiiEISS:. HzWc^^v 

[00 0 1] 



*-t>-x (el) r^^ru-fiiiatcafflsniafflth 

yyisxrEmnmzim&mmzmt). mzw&EL 

[0002] 

xmifs^j; o»r #*jSELcob-^-t/i.' <a 

[0003] i*WT;f^7hU y?xSi<0*rfj£E 

¥8-2 3 4683^|R> . ^COtlELf^Tl/ 
-r=£Eii. X^[S]ft-t^3 01-1. 301-2 - • 

• , Y^(6jfl^3 02-1. 302-2 - • • . 9M 
(Vdd) 18303-1. 303-2 • • ■.X'f.yf 

fflfSH h 7 yi/X9 304-1. 304-2 - • - .It 

ffi.fflmmmmh7>~;x-7 305-i. 305-2- • 

• . *!ELff3 0 6-l. 3 0 6-2 • • • . r?>- 

x^-9-3 07-1. 307-2 - • - . x^ftmmm® 

[0004] X*^]ft-§-^3 0 1 . Y^r[6]ff-tlS3 0 2 
Mh7>->''x^3 0 4* i ^-y(c$ixS„ ;*ifc:J:"3«a[ 

ummmm h 7 >~>'x 9305 wytyizzti. 

0 3 ct <om&zti&ntiiizj: *)^mE Lm^3 0 6izm 

[0005] witf x2nft]fnf»3 0 1 - 1 ti«f- 

^t=JCtfe«^ai*Slt. Y^r[&jfi#i|83 0 2-lt 
If^^'f y f-fflfSS! h 9 yy^ ^304-1 * { ^>-{C 
7yi?X9 3 0 5-1 ^ii^iirWaE L3R7-3 0 6 

[0 00 6] mt>frh*ftt>frttZ. OtC. 7?f^7h 
'J «y y**0S&£f8ji!t-t !,*§-£-. X^f[6]^iaiEij|[HlK 3 0 

s^^^iEigat/Y^'^jaiEifiisiKs o 9 frcmi 

», M ( Vd d ) a»£oEK##-f23i"*-*fc*>. i 
[0 00 7] .ICOP*. TJlOffilSOTDBfi, ^(Kh^y 

^ ?&)is x ) 3 yft&mh hWi.y-hW&yViym 

[0008] m^xTmsmnmiizizsmb tr<ss 



BNSDOCID: <JP_4 1 0254383A_J_> 



10-254383 



mmcoz > * 9 v max. y^-yy^zn^h 

- i^'ID *> "7 X y h X y f y?miZt} <i 7 «y ffcT 

- *? A CI y f > ^$ \ WXAtt . H5 > fX7f >' 

^t*iV^TJ«SIBBe*ll!!!fc<o+«-*jBSUk (x-yf-y 
[0009] ^«attW*Cffi*S^ hu*fc#L 

tun y ?<r>$b$L. ~o£ o mumuM Lxmmwfr 

JE*iB.r LS^ I TO (fiMfc-f V^i-A • XX) m<D 
[0 0 10] fi£fc^*«ELf ^XT^'fffl^Jlh? 

5 0 a t m*l2lT^fi*£*W$-l£*:fift** y£figffl 
[00 11] 

^ w tc*s ir^T , TTO*<otmtca<ftf - 

fflLfc*£\ «fii* t i^L^S<. lt«iiiT9 0*tn • c 

ttfflLfcflte, «««£TV4*:*>. IKffSrWilf 2 5 
0 0A£Lhfc:/P<t-4«fcRa i «>*. 
[0012] -^gft^-^^ii. ini*«#?!HC»L < . 
H^x/f y^X'^Mcom \i *»tf- * >- 5r ini L *:*§ 

ii\ < %~?xmitJ-?>w\-co%VHzttTr 

o T s/ 3 - h ifi L J* < 4 -5 T «SOT a £ ^ % L ft: . 

[00 13] *3fc?X.y hX-y^-^TSDXLftif^ 

fix y f - y ? - ^Je^fflSffiojRgg 0 tfDPIH«* 

[0014] ^cD«fc5c mt*9vx'\i. 
M®mtztefr$>zttt*ittx'$>z>c?)&%t>i*. mm 

ZtXfo&. 
[00 1 5] 

(1) V-X- HU-f yat^y-h«rAHrr*»Rh9 
S fltf - * V 8NR £ mm L tz 7 v 7x. -f y «fc 0 =Sr § ' < 'J T 

[0016] (2) y-* • yai/y-h$-ft^i 



[0017] ( 3 ) *T«E Lm+t , 

[oois] (4) y-x • Hu-f ^ai^y-h^ftm 

■iti-fyzmmLtz? yrxf-yizximfci,^ zcor 

[0019] (5) V-X- Kl/^f y&tfy- h $• a« 

■t&mmhyyitxft. ztuz&mztiiusgMib 
wrac ±izm\ti-? ymn&ntmLtz* v r^yx o 

s. 

[0020] ( 6 ) V-X ■ K W >-StX^r*- h 
[002 1 ] ( 7 ) WME L^t . ^^{Cf#«!§^7t: 

m?^s'iPffl?s)p n 9 y s^'x^ ^ amrt t?^-* 7-7 h 
'j -v ?xmmm<D&mE Lf< xru^ nffltcfcu-c . 

Ltz* 'J 7?y£ 0 ^r-SEMtJ; nfeffif* Z k S-^Hj 
fc-TSWtiE Lf -f SUE. 
[0022] ( 8 ) y-X • H U-f >2M^y — h 

•thmmhyy'jx^t, ztiizmmztiK. ±izm.it 
+?ymm*mLtz*z>)77y*. o=ar4E»*»js 

U T*S»fc«ISBft»B!*^Lr3ai-r4±JBT;l'5 

TJlEIS«r T/P 5 - ^ Aim fc Lfc - 4: ^#65 fc 
«^N»M«!E. 

[0 02 3] i<OJ:3fc:flHRh9>^^iSffiHi:± 
JB T)V 5 - ^ Affij^ t nmzm-ikl- ?yt?yyxf-y 

iwabtzm. hh^m\t^9 yt^)7fy^mm 

[0024] *fe*«E LJR^aH^ff t nmfiiizm 

it!-? yb 7 y7x^y£m®Ltzm. *4v^i»tf- 



BNSDOCID: <JP.410254383A_J_> 



10-2543S3 



£ L*v^99flB5 1 <r>m$iz:&m LXft oZt 
ft. 

[0025] $^ fcaaaaiafcoTWfc: . gft^* 

t&Zb <, » . 

[0026] 

[«^BwS8ltw»!B3 *«HBwat 1 «oS6Jfc0>JE»B£B 1 

>- *mm Lfetm * «wa Lfc ms- sl. h 6 cti (t ft «; 
awwfflawRh 9 yzsx*3 o 5 1 . *$e ls^f 3 0 

[00 2 7] HI (A) t=jjr«n<. i-ffflRl 0 1± 

I , C cr>^m^> 0 3 >fWR £ Mftc Jul t T >■ U 3 > 
«f±Jl 1 0 2 Srfift. ^£^1 0 1 t LXIZ. mtlf 

GmmwL£mmi-& z t ft . 

[00 28] %£. «I^v-'j3>?Si4ill 0 2O±JCS 
i0 2 iO&fty-HSmi 0 3. P^K-rUfc.+f 
y^y 3ViO=5cl>y-hm«El 045rfM-T-&o 
m>- 0 3 ^JSttW 1 0 2 te*tBfeS:«KWfc H— 7°LT 

v-*»« 105, +x*>\sBf$m& 1 0 6ai^ k n 

[0029] -tft.*»^H i(B) tc^f *n< . y- h*& 
mmi 0 3(cx-yf-^«ias:ttL. v-*««, ku- 

^>-£l 00 — 2 000AW*(fl 00OA<7)I$Tl 

S*$r 5 0 a t m%lilT-^W-r4 . «*HT4 0 a 

til 3 0 0 AOfftJT. WR^ifiteJSKLfc. 

[00 30] **)» % znfyrx-TytSNt+fyn 

105tKH yfflftR 1 0 7 t y- h«« 106. Si 
10 1 ±.X\ A'J7^^;H 0 8*4WiTJBKiKl 0 
9fcLT. Wa^JBtttXyf-v^Lfc. *l/Cr*>J: 
tcJ||Slte»jR HOtLT, mtl£ P S G ( y y is y y 

-h#7X) wktrntifA o o o Acomzv^mzfum 

[003 1] -5-L-CCOef^$feKMl 1 0*x-yf-y^ 

l 0 8±aS^oJBI3tttiMftl lO^iiL. JbJBiE 
Hffl60T;P5x^ASr 5 0 OOA^A' y ? y x^tcj: *) 



[003 2 3 Ztlfr^mi (C) KJjrTfcK. !t?2<7>Jf 

R8teflRi i2fcLT. l?WfNSG (yy>yy-h 

#7^) £J5* 3 0 0 OAO^ST^SfftC VD (7-5 
^/KW't-f^j' / h ) izX *)&Lm-fh . * L"C-i!' 

if e LBXj&gfflwa , ; com 2 (ommimm 112^ 
[00333 ^<r>mz. 01(D) iz7ni-$a< , mmm 

mi 1 3ffl«0«®W1Ej, Mz-lfl TOi±m£.iSML* 
^>-mS*>^>c7)T/lElll OQkSfttSitti^Ox 

•y hx yf-y^LTigtyranii i3*mfcth. zlx 

GME Lm 1 1 4 £3iliE L*^«±»*il«ffi 1 1 5 

*r. ■s^^ffitc^ ?Ji<-?x7tfmi-t>tLt:tfmx'm 
mzMmz£*)Bm-h. znimjmw&i 15a. 

«i.tf«t*tr^^^«>A«tt:J: DAMES*!.*. 
[00343 ^Of^StZjet. fi«tt|il±^«>^0! 

'b^^y^x^y^tsV!mxmmnm.ix, L*>t 

^T®ELS^i:^fflLTt^' l JT^^^i: LT^DAS 
filffl L^-^) J: 3 < 'J T ^ ^ /UO^Sffi^ t&^J: 

fiaiffl-fi: , mmm it £izfr&zt tin* $ « . 
[00353 *%bjc7)^ 2 nmmmmzm 2iztb^ 

y- hau io6» km >-mhs 107. y- higitK 

10 3, y-hmSl 0 4fcJ:'?»fifc3*i.*»JRh9>' 

WJTXfJUl 0 8^>ft^(iT«iiMl 0 9- 1 Sr© 
^t-fft. -e-LTiWT^S-^AiEISt/tftT^Sx^ 
AiEtllll-0, 111-1. lll-2£JEfl£U 
NSG-ciija$*i.&ai2BBB6»Ki 1 2*-t^)±fc:» 

figfft. io«psGTiiirtEsn&*iJBi3ie» 

M"C'*>ft„ 

[0036 3 cwipfcrLTlttttttO/hSv^y^f- 

ytw.it* 9 y<mmmzx o rmsm* . a y r> ^ 

)Vb RB#t=jg«f 4 i j&«T* ft <^T'TJiiEi8£T/U-5 

^xi®&?ii^izitmLx$m3Ahzm\-t2>zt 

A { T-£ft. 

[0037 3 af^HH^ai 3 *>%ffe«)flgfB£BI 3 t fc 

fZ3nmmcr>mm.x'tev-xmmi 2 1 . 

y-MI*12 2. Kl^'fy««12 3, y-hKfUl 
124, y-h^®l 2 5ift«t4»l»»h5^y* 

yftjum 5: , v - xiswxtt h u -f yp. 

*131, y-M8fl«13 2. y-h«ffil3 3S:ft 



BNSOOCID. <JP_410254383A_J_> 



(5) 



WmW-l 0-2 54 3S3 



z , sir less i <?>mfo<r>&B tmm^yyxTytw. it 
i-*v<?mmmizSi VB&zixtzTm&m 109-11: 

[oo3s] msu. 

vx9 304 tm.mmmmm 1- 5 >->^* soswg 

H<7)ffi^HISS £ . ffifiifl^ $ v \f yyx^r >- «b W. it* 

[0039] *ftf»a*4«|*fcOjB!»£04fc:fc 

fc^Sdfci^T. TJIEI£l4l2r. Zco9y9'x^y 

tmit+?>crMmmz£*mm-ht<nx'foz>. 04 

tCfc^T, 10 1USS. 1 1 OliPSGlCiOfpJfi!^ 
ft&SlJBISH&EML 1 1 2fiNSGTHfJS;$ix6m2 
JBNfefiBL 14 2. 14 3. 14 4«**i<Wi±«r 

[0040] ^COJ: 0 K±JBiEllffl»i:3£l£-f 6T«E 
. 'J 7 * /Uk H«*tc 9 y?x r >- i: SfL^ * v 

[0041] *m\com5<r>nmcoBm$:m5i,zi>t'3 
ssuc *sJt* 9yyx^yt mti-?ycrmmmcr>Kt> 

[0042]i5 (A) CijrfrfcK. £JK1 0 1±(C£ 
ttftS'U 3 U ^tcjDXLT^'j3>-vS 

ttfl 1 0 2 . z<7)±izy- hffltm 103, y- 

1 0 4 , y'J3 y^ttJi 1 0 2 C^««J 

2r^«?Wtc H-r LT V-xmMi 10 5, f-v*;UffM 

aaw i o 6&i* h w i o 7 trntftf-z . 

[0043] actCH5 ( B ) fcljj^rftK . hgtffcBt 

i03t=x-yf-^^«ia«'jtL. v-*fWL Ki/-fy 

1 0 0-2 0 00 kMltfl OOOA^ffStaSS^ffi 

^ysr^-y^y^KiOJSJR-r*. mm 

£ 5 0 a t mJgJSlT*^* . 4 0 a t m%£-# 

•f*Hfkf-*yS:JRJ£5 0~l 00 OA, Witf 3 00 

[0044] * »j ^f-vi: mit^f-9 yemmm. 

Sr or K 7 4 x y +yymM LX , V l o 5 

fcK^y««107i:y-H»«10 6. SKI 0 1 



j--e. y<'JT>^108' &&^M:TJB£IR1 09' 
1 1 Oi: LTPSGM*Wli*f 4 0 0 0A£>@£-C£B5 

[0045] ^LTi^JBISBeittKl lOrX-yfy/ 
3®1L, 5feWT«B» 1 0 9 ' i^W-Ji-. ^<|J7^^ 

108' ±a3ft&3«ns»fittfit 1 1 0S:Bi4L, ±SC 
K&fflOT /I- 5-^5:5000 A^fv ^ 0 y-fXlS. 

T. saS^riJIBtt 111 ZBfo-fh . 
[0046] *ft*»4>. 125 (C) (C^^D<. ^20 
«IJSI9e«i!l 12kL-T, NSG&f?3000A-C^ 
iB(ccvDtJ:OlKKL, «ea?tcj6tTjW)TJiffilR 

[0047] -e<of^(zEi5 ( d > izifc-f*n< , a^ms 

1 1 3ffl£7)ITO££®Ci£ffi£U ELBSSfaMltOi 
y hx-y^>^LTSBTO1Sl 1 32r^B)t-r-g.. *LX 
ttSELflH k*«8E L«^0±«fta«« 1 1 5 
$r . H^M^ffitw^ 9)V?X 9 #Ktt * 
2aK«*fcJ:0ieft-r4. Cco±iPSil€®l 1 5(i, 

[0048] t . lHSttiHi«fcJW)W 

^/i^. T*EttHt«r. mit1~9ylzHMLxmjCm<0'h 
ZttVyTyZ&tsmAX'ffi&LLX . L*»tW«|EL 

x-mm-h zttfx-z h<r>x\ mmE Lgat<o»»Hfc. 
[0049] *%;tyv>m6 nmmmmzm 2izi>t-j 
mmz&nwj 9>\s io8. Timm 109-1 

Z9y?'XT ytmt*9 ynmmmzx OffitiL-t&iX 
h 9 (c. Tiryt m.fti-9 ynmmmzx 0^0 r 
*9>l<\ 08' . Tmm& 1 0 9 - 1 ' £fgi£L*:i><0 

[0050] *«W«JH 7 OSt»OJgJB«:0 3 1 i t ^ 
^K^B-t-i. S7c7)HM^®T'«i. 151SIS3<0||S(|^ 
JBSRt*i»t4TJBi!tt 10 9-1 Sr^y^XxVtS-fl: 
^yoW«IB!fc:«t»)fll*-r*«*>Ofc:. turret 
SYt^-^ i 0 TilE^ 10 9-1' 

Lfc t <ot* 4 . c j: 0 Unas 3 <v§m<mm. t n 

[005 1 ] *%B>1<7)IS80||^^®S:EI4 IZht^ 



QMS DOC I O <JP_410254383A_J_> 



*l H¥ 10-254383 



S'tfflSJMtCJ: t )ffi&?& ttb t )iz. *V77-'> tWfk 

* 9 >-cr>mmmiz x o t/i 1 4 1 - $• m^. t « 

[00 52] *«gi(C*JVvr«. V^JtlKijta* 

T-'ycotmmn 0-^3 ovo ■ cm (t'jrf^ 

A^HK^) tSft^Vj: OSajHtoWi* 

E LSBwfiMBHfc. ftfttfllft£li*** ^ fc ft . 

C0053] i Xi±lzmit1-? y£&l£ Ltz<F>X\ T<r> 

[00 54] 

( l ) li3R*if;ISfi£$ixyt:*^{Cctn(ifilKh7^ 

>^y- h >- U n y 1 1 SJgSrSfOaW 6*14 <0*S: ^ 
[0055] ( 2 ) W3<IH2 (CieK§n^%BJ^i;n 

if Lfcf&£mitc<?>x\ fs&msumtz £-?Xi>®&- 

TiBKkftC^yr^^rt'J: LTOMf^W-f ft. 

[0056] ttiimnaA.+rymMkit^ itmt 
tost-**. 

[0057] ( 3 ) n#9 3 t=^$ftfc*»HJl(c .fcft 

or. w$e Lwpnfflm&t <&m£.wc+9 yt? 
y7*T-y*mmvtzm$:m.mz<7>x\ ivfy^t 
m&zmzL^i-<. &tMwmizj:omm;&ZM 

ZL^?\mWnmtcr>&iffit:%feLXftdZttfX'Z 

Sr. EL<7)ii^«eii{cJ:ft^^yK^^ttli^L'5:o. 
[0058] ( 4 ) fB3<rg4 tcie®$ii^*%HJ^ J:ii 
<£. KlS5c^oT/i^. mit+fytfyrxry* 
mmLtif&zsmtwx'. zn&vmffltimm&tftizif 

BrlSSr^±-f«.SSii<7)^:i^fi^ttoWffiELT-< 



[0059] ( 5 ) mUtm 5 IZBWl* ixtz* &WIZ Xix 

imm h ? yi/Afcoiswat . zttizmm?&±.mT 

[0060] ( 6 ) IS*Ji6 tcie«$ixA:*l|HBk: Xix 

imm b 5 yisx?<7)<z\mt . zmzmwttz±.mT 

[006 1 ] £*:fii!#<7)g.ffc^ y#®i: ib^, itSm 
*^il§^i)i^$ix*»oSnxtt t [6i±-f ft 3t^> , SMffl-ffcfc 

[0062] ( 7 ) P*JB7 KEHS*tffc*«Wc .fcii 

v -fryzmmLfdmzmitznx'. x.-y+yT'mzm 
l ^aaflim t <r>mm£<s.iz. ixtrozt &x- s ft 

[00631 ( 8 ) M«3a8tcE«$fi3t*fKHt=j;ii 

[0i ] *iwbcojbi cr>Mk<r>mmm?mx'hz>. 

ims] *¥tw<?>m 3 conmommRUfs i <7>mm<^m 
iBSpmvifih. 

[04] ^min&icomii&toBB&iffsscDmmcrm 

[05] *f6B^^ 5 agm^JB8PJlE9T' & « . 

[06 ] «tSE lt-v xriz-r tsa«oiawHT*&. 

ioi 

102 >"J3>-vStt« 

103 y-\-mm 



BNSOOCID: <JP_41 0254383A_J_> 



(7) 



nmW- 10-2543S3 



104 y'-hmS 

1 0 5 y-*ffltt 

107 vu4>mt& 

I OS i\*)TX-9)V 
1 0 9 TBIM 

I I o visiftitK 



1 1 1 ±mms± 

1 1 2 «iatt& 

1 1 3 ^ajm® 

114 ffiEL 

1 1 5 ±amit 



[HI ] 



[05] 



C8; '''' W jo J 




//o 



/Of 



— * ^ 

/OS /o6 S07 f*9 



(A) W ^ o^V J /* 7 

— / — -hi 




Mr , ^ 



(TT i 



ras *o*> f °7 



/Of* 



/<?/ 




/09 



[03] 

//f-O IZ4 tf£ //0 //? ///-/ /J4 




BNSDOCID: < JP_4 1 0254383A J_> 




BNSOOCID: <JP_410254383A. 



